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Predict a speech (or audio) signal 
(e.g., s(n)) to produce a predicted 
speech signal (e.g., ps(n)) 
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Combine the predicted speech signal 
(e.g., ps(n)) with the speech signal 
(e.g., s(n)) to produce a first residual 
signal (e.g., d(n)) 
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Combine the first residual signal (e.g., 
d(n)) with a first noise feedback signal 
(e.g., fqs(n)) to produce a predictive 
quantizer input signal (e.g., v(n)) 
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Predictively quantize the predictive quantizer input 
signal (e.g., v(n)) to produce a predictive quantizer 
output signal (e.g., vq(n)) associated with a 
predictive quantization noise (e.g., qs(n)) 
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Filter the predictive quantization (e.g., 
qs(n)) to produce the first noise 
feedback signal (e.g., fqs(n)) 
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FIG. 6A 
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Predict the predictive quantizer input signal (e.g., v(n)) to produce 
a first predicted predictive quantizer input signal (e.g., pv(n)) 
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1 

In all embodiments: Combine the predictive quantizer input signal (e.g., 
(vn)) with at least the first predicted predictive quantizer input signal (e.g., 
pv(n)) to produce a quantizer input signal (e.g., u(n)). 

In the embodiments including an inner noise feedback loop: Further 
combine a second noise feedback signal (e.g., fq(n)) with the predictive 
quantizer input signal (e.g., v(n)) and the first predicted predictive quantizer 
input signal (e.g., pv(n)), to produce the quantizer input signal (e.g., u(n)). 



Quantize the quantizer input signal (e.g., u(n)) to 
produce a quantizer output signal (e.g., uq(n)) 
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In embodiments including the inner noise feedback 
loop: Filter a quantization noise (e.g., (q(n)) associated 
with the quantizer output signal (e.g., q(n)) to produce 
the second noise feedback signal (fq(n)) 
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Derive the predictive quantizer output 

signal (e.g., vq(n)) based on the 
quantizer output signal (e.g., uq(n)) 
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FIG. 6B 
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